This method avoids the interference of mDia1-induced Figure S1E on the Cell website). In conclusion, actin nuclei formed by immobilized FH2 or FH1-FH2 are renucleation which, even at low-actin concentration, obscures its effect on K ϩ in spectroscopic methods. The leased and seed filament growth in solution. In contrast, immobilized FH1-FH2 nucleates and assembles filavalues of K ϩ of G-actin or profilin-actin at the different classes of barbed ends were derived (Table 1) . Free ments in an insertional processive fashion from profilinactin. The functional homolog of profilin, ciboulot, could G-actin associated to FH2 or FH1-FH2 bound barbed ends 2-fold more slowly than to free barbed ends, in not replace profilin, suggesting that the FH1-profilin interaction is involved in processive growth. agreement with Li and Higgs (2003) . Profilin-actin associated to free barbed ends slightly more slowly than The role of profilin in formin function was further addressed by polymerization assays. Profilin and ciboulot G-actin, in agreement with Gutsche-Perelroizen et al. (1999) . Profilin-actin associated to FH2 bound barbed are known to inhibit spontaneous actin nucleation (Pollard and Cooper, 1984; Boquet et al., 2000). The two ends 2-fold more slowly than to free barbed ends. In striking contrast, profilin-actin associated to FH1-FH2 proteins also identically inhibited FH2-induced nucleation ( Figure 1C ). On the other hand, ciboulot totally bound barbed ends 15-fold faster than to free barbed ends. The value of K ϩ of 110 M Ϫ1 · s Ϫ1 at FH1-FH2 inhibited FH1-FH2-induced nucleation ( Figure 1D ), whereas FH1-FH2 enabled profilin-actin to nucleate filaments, bound barbed ends overrides by 15-fold the diffusionlimited rate constant (Drenckhahn and Pollard, 1986). albeit less efficiently than actin ( Figure 1E ). This effect thus depends on the interaction between the FH1 doThus, FH1-FH2 (but not FH2) acts as a motor steering barbed-end assembly of profilin-actin exclusively. main and profilin. The critical concentration at the formin bound barbed ends was not affected by either profilin FH2 and FH1-FH2 also affect barbed-end disassembly. Both domains lowered by 2-fold the rate of depolyor ciboulot, as observed with free barbed ends ( Figures  1D and 1E and Supplemental Figure S2A on the Cell merization, consistent with their binding to barbed ends with equilibrium dissociation constants of 26 Ϯ 8 nM website).
The above data suggest that, in contrast to a prefor FH2 and 3 Ϯ 1 nM for FH1-FH2 ( Figure 2D ). Since the value of K ϩ for actin is lowered 2-fold by FH2 or viously proposed model (Zigmond, 2004 for review), neither FH2 nor FH1-FH2 work as processive motors of FH1-FH2, the critical concentration (Cc ϭ K Ϫ /K ϩ ) should not be affected by FH2 nor FH1-FH2. This implication assembly of actin alone and that the association of pro- Figure 2E ).
In conclusion, whereas FH1-FH2 processively assemal., 1993). As filaments grow from profilin-actin, profilin must dissociate from the barbed end to restore a free bles F-actin from profilin-actin, FH2 and FH1-FH2 work as leaky cappers in rapid equilibrium with barbed ends barbed end available for further elongation. ATP hydrolysis on profilin bound actin lowers its affinity by 20-fold in the presence of pure actin .
The rate of barbed-end growth increased linearly with (Pantaloni and Carlier, 1993) , allowing dissociation of profilin from the barbed end. Hence, ATP hydrolysis the concentration of profilin-actin, but slows down at high concentrations of profilin-actin, indicating that limits the rate of filament growth at high profilin-actin concentrations (Gutsche-Perelroizen et al., 1999). FH1-barbed-end growth is limited by a process slower than the on rate of profilin-actin. The extrapolated rate con-FH2 not only increases K ϩ for profilin-actin but also promotes filament growth at rates that override the limit stant of this process derived from the model (Figure 6 In conclusion, FH1-FH2-profilin-actin is a processive filament assembly machinery that accelerates hydrolysis of actin bound ATP at barbed ends, allowing the rapid release of profilin and subsequent filament assembly. The increase in K ϩ above the diffusion-limited rate constant is another property of formin that adds up to its effect on ATP hydrolysis. Figure 5D ). If formin and CapG were binding in direct competition, the value of K C would increase linearly with M Ϫ1 · s Ϫ1 ), which was verified by sedimentation (data not shown). When fresh beads were added to the soluthe concentration of formin. In conclusion, CapG binds to formin bound barbed ends with a 100-fold lower affintion following arrest of movement of a first batch of beads, they moved for the same period of time as the ity than to free barbed ends. Formation of the abortive complex of formin, actin, and gelsolin is likely responsiformer ones and stopped. Immunodetection assays verified that formin was still bound to the beads. These data ble for the arrest of formin-based movements. suggest that gelsolin gradually "poisons" the beads, preventing formin-catalyzed barbed-end growth by forDiscussion mation of an abortive complex with FH1-FH2, actin, and gelsolin.
Insertional Profilin-Actin Polymerization at the Surface of FH1-FH2-Coated Beads Generates Actin-Based Propulsion
We showed that the FH1-FH2 domain of mDia1 in complex with profilin-actin is a processive motor that drives Polymerization assays provide thermodynamic in- 
